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This specification is approved for use by all ~te ard
Agencies of the ~ of ~===.

1. EX13PE

1.1 m. This .spxification relates to eltiical resolvers. It is
net cxmplete in itself, Lmt must be used in conjunction with MILrS-81963 in
which the latter will te recqnizd as forming an inh=ent part of this
-if ication. (See 6.2.)

1.2 Classification<

1.2.1 NomeIKlature. The nmnenclature should consist of the item name,
-lver, Ek&rical, AC, followed by a type designation an3 a Part
Identify- Number (PIN) (see 6.2). AU resolvere having the came design
ncmencla~ & ke *ysically, mdxmkally, ad electrically
in~eable for all military applications. liketype designation is
irdicated by a combination of digits ami letters. Illustrated in Table I is
the ccmplete mnnenclature for a resolver type 23R32N4B.

1.2.1.1 &e. !Ihefirst tsm numrals iniicate W maximrmextemal
diamterofthere scllverintenths Of an inch. If the titer is & -ctly
a whole ~ of troths, the next higher tenth ie ueed; for exanple, *82311

ficates a resolver with a maximum kdy diaueter of 2.250 ~.

Bmeficial camnents (recmmwn& tions, additions, deletions) d any
pertinent datihhich miyke of use inimpmviq thisdocummt, shcaildbe
addressd to: bnmardx, U.S. Amy ARDEC, Attn: SKAF-*S, Picatinny
Arsenal, New Jersey 07806-5000 by us% the self—addre=d ~ ‘Zatia
Ixcunmt Iqxovmmt Proposal (DD Form 1426) ~irq at the eni of this
docwmmt or by letter.

AM.% N/A Fsc 5990

DISIRIBUITON STATIME2?TA. AFPrOved for public release; distribution is
unlimited.
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MIL-R-23417B

1.2.1.2 Function. ‘Iheletter “R” after
resolver.

1.2.1.3 InU2dance of Dr “llnaryWirrling. The numerals follwing the
l!~ion,, tiimte the nominal ~ of the primary wirding in htide
of ehms. If the impdmce is ti exactly a whole mnrber of hunirde, the

- higher hundred is used.

1.2.1.4 ~tion. After ‘e~ of primary w-, ‘tcxxpaea-
tion is indicated as follcws:

1.2.1.5 Rated fr~ ~ cede. ~ ~tion~enot~ letter is
follcwd by numerals irrlicating the rated frequency of the _ pcwer eupply
frcxnwhich the resolver is desi~ to qerate.

Rated Frequercv (Hzl me

60 6
400 4
800 8
1000 10
10000 100
20000 200

*m*

The designation of the resolver by the frquency
cxxie“6” does not inply that 60 Hz & neceesrily
ke used. It will gemerally be pcss.ibleto employ a
50 Hz .5u@y with a device to r&ce the voltage

appwriately, although *in Of the resolver
characteristics will thereby be nmdifiexl.

1.2.1.6 Mcdif ication. The - - letter “A” following the fr~
digit irdiczd=es the original or basic design etadard of the resolver type.

The first mxlification to affect the ~ysi=l ‘mbsrdmgeability or the

m~ characteristice of thekaeictype isim.iicat dbythewcase
letter “B”, W succeding mdif ications are i.rxiicatedby “C”, “D”, eti.,
-cept the use of letters 111**,‘IL’*,“0’~,ail “Q” is PrChibiti.

1.2.1.7 = identii%na numkr. ‘lhepart identifying number follcwing

the rmiif ication letter consists of the letter ‘M’, the epecif ication sheet
ntnnker (not includm the revision letti) , an assigned dash nuxke.r, arxlan

_ ~ -fix letter designating the latest modification letter in the
type designabon, as illustrated in ‘IWle II.

2
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2. APPLICABLE lxCumms

2.1 c%wmment dcaments.

2.1.1 Sm3cifications, Stan&ds, and handkcoke. The follcwing
*ifications, ~, ardhar&c&e forma prt of this doclmEntto+dle
~ -if iti M&n. unless otherwise spezified, the issues of these
docmenk arethoseli.eted in the issue of - ~t of,~~h~ of
specifications and ~ (Ex3DIS.S)erd su@ement thereto
solicitation (see 6.2).

SPEZ!IFICATIONS

N31XI’ARY

MIL-W-16878/4 Wire, Electrical, PolytetraflouroeUlylene (PFrE),
Insulated, 200”C, 600 Volte, Extrwki Insulation

NIL-S-81963 Serwcmpnente, Precision Inebmmt, Rota*,
~ ReqUirenH* allimete, Gemsrel
Specification Fer

(See supplement 1 for list of -R-23417 specification sheek% )

NIU’TARY

NS17182 Terminal Iug, Crimp Style, Copper, Insulated
(~=) , ‘UT= IIJ cl== I, f~ =5°C
lbtal CorYiuctorTemperature

NS17183 clamp Asserd31y(SynchrO)

NS17186 Washer, Drive (Sync&0)

MS17187 Nut, Plain, Hexagon

MS35275 Screw, Nachine-t)rilld Fillieter -d, Slotted,
COrrcsion-lleeistirqSteel, Peseivatd, UNC-2A

MS35276 scxew, Macllim-m illed Fillieter IkM, Slotted,
Carcsion-=istirq Steel, Passiva’cd, UNF-2A

NS35338 Washer, Iock-Spring, Helical, Regular (Mdiom)
*ies

NS90406 Cage, Riq, Spline (CO-NO Go)

3
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(Unless otherwise iniicatd, copies of ftil ad military
qecif i~tions, sta&rds, ard hardkok are available frcm the Naval
Publications and Forms Center (Attn: Dccaments Drder Cesk), Bl~. 4D, 700
Robbins Avenue, Fhiladel~a, PA 19111-5094.

2.2 order of Dreence. In the event of a conflict ~uletext
ofthisdccment zurlthereferencs ci~ herein (_ for related
asecciat05 detail spmif ications, .speification sheets, or M8 ~),
thetext ofthisdocimen t takes precedence. NoUirq in thiS dccummt,
h~vert ~es amliale la= & regu2aticr= unkss a sp=ific
-ion ~ ~ ~~, ~ ~~ c== the exc=ption will 1= identified
in the text & cited in the solicitation.

3.1 -if ication sheets. The imiividual item r~- -11 ~
as specified h-ein, in MIL-S-8 1963, ad in accordance with the a~licable
specification eheet. In #e event of any cnnflict ~een the requirements
of NUI.A-81963, this -if ication W the -if ication sheet, the latter
shall govern.

3.2 First article. When specified (see 6.2), a sanple shall ke
SUbjdd to fkst article -ion (see 6.3) in accordance with 4.3.

3.4 Desicm conventions.

3.4.1 Parts, materials ard DrOceses. Resolvers shall be mnetructd
of parts arxlmaterials in accordance with MIL-S-81963.

3.4.2 Direction of rotation. ‘he ~ (pcsitive)direction of
rotation of the shaft is cxunterclcckwisewhen the resolver is viewd frcxn
the shaft extension e.rrl.

3.4.3 Electrical awle. The electrical angle is the angle e h the
equetions which define the ideal magnitude and plarity relationship aimng
seccmky voltages. Definirq quatiom for any rotor angle ard diagrams of
relative instantanemle plarity at resolver zem are as follcws:

3.4.3.1 Rotor—ene.mized resolvers.

E(s2s3)+(mm)cc6 e - m(R2R4) sin e
E(S2S4)=NE(RZR4)CCS e + NE(RlR3) sin e

“$+4 =4”

_ N . transformation ratio 1 1
R3 S3

4
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3.4.3.2 Stator—enem ized resol~.

E(R3R3)=14E(s=3)cc6 e + NE(s284) sin e
E(R2R4)-(S2S4)CCS e - NE(S3S3) sille

=&” “+”
where N = transformation ratio 4 4

S3 R3
3.4.4 Resolver zero. Resalver zerois - positionof therotcirehaft

for which the el~ical angle is zero. The electrical angle is zero when
the pc6ition of the rotor with respect b the stator satisfiee ti ~
voltage polarity relationshi~ of 3.4.2 for the resolver zero pition, ard
minimum mltage is bti in the ~ified ~ wkli.ng. The ~
voltage cccura at the rotor pc6iticm where the funiammtal frequency
~tikz==titi eemr&ry voltage at that Pint is in time phase
with the maximum value of eecorrlaryvoltage for the sam wi.rding. The
p@cinent m=imum value of ~ voltage is the first maximum pc6ition
enamtered when the rotor is turned in the psitive ~ion frmn resdwr
zero.

3.4.4.1 ‘otor—emerclized resolvers. Resolver zero cccurs for rotor-
whenwiniings R3R3ark3S2S4 are at minimum Ccupling m

in accadanm with Figure 1.

3.4.4.2 Stator—e.nexwized resol~. Reeolver zero om.u5 for stator-
energizd resolwre when ~ sl.83cd FQR4 ere at ndninnm coupling ald
is determkd in acmr&mce with Figure 2.

3.5 Desicm and construction.

3.5.1 lkrminal ard lead wire identification. When screw aml aol~
pin ternuna‘ l.earedeeignated, thetexuuna“ lsehallc onformtothe
~ifiCdtiOli5 Of MILrS-81963. Fk?nwkel eadsal?eu sed,lilewks? Shallke
in acmdame with MIL-W-16878/4, Type E-28. Unless othewise spscified,
-leads shall beaminimm of 18 iIE&S long, aml shall be capable of
keirq pulled, bent, al-d “~ = l--e in M31A3-81963. Sleeves for
wire leads shall be ~~Y - * lm. ~ al-dlead wire
identificd.ion marking for termnal screw, solder pin or wire lead type
shdllbeinaamdance with Table III. Teminal hardmreis listdin
Table IV.

3.5.2 Resolver conficnmation dimension. Rf2s01verconfigurations
including lettered dinmsicms shall & in aardance with the applicable
cutline dra~shcwncm Fi_ 3,4ard5. ~ dinm.sione are
pr3vi&5 in l%ble V. Figures are not drawn to scale; for example, the etcp
Ontheehaft may not mmespOM to its true pc6iti0n, particularly in the
size 11 aml 15 resolvers.

3.5.3 sDline data. The end function of the epline on these resolvers
is as a rotational Fitive festming. Itisnot tokeusedas agear.
TIE tooth form shall k= fiiLldem involute. he spline shall ~ inq=d=d
by MS90406.

5
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3.6 Performance.

3.6.1 Visual and mecharu“Cal imscection. Visual ad mechami‘Cal

_On *11 ~ P=fO~ in a~~ with 4.11.1 ad. shall meet the
r~~~ Of MIL-S-81963.

3.6.2 Shaft radial and end play. Shaft radial ad ed play of the
resolver rutorshaftshzll betestdina~ with 4.11.2, aml shall
meet the Specifid limits of the applicable ~ifi~tion sheet.

3.6.3 shaft runeut. When testd in acccn&m@ wi~ 4.11.3, total
rurout of the smoth portion of the shaft shall not GXXS05 the ~ified
limits of the applidle ~ification sheet.

3.6.4 Variation of brush omtact resistant%!. Follcxd.rqthe test of
4.11:4, the variation of brush antact resistance ketween w-

ternunations FL2R4W RlR3 of the resolver shall ke as specified in
M13.rS-81963.

3.6.5 Mechanical breakaway tome. Mechanical breakaway brque shall
be testd in acumhnce with 4.11.5, aml the tm.que required to hum the
reeolver rotor shaft shall not exceed the value ~ified in the applicable
sp32ification sheet.

3.6.6 Dielectric withstand.ma VOltaae. When testd in ammdance with
4.11.6 ti Table VI, the resolver shall =t the requirements of
MH.rS-81963.

3.6.7 Insulation resistance. Unless othetwise ~ified in the appli-
cable spe2ification shet, the insulation res~ between the application
@nts designated in Table VI shall be ~ in acmrdame with
4.11.7, ard shall not ke less than the valuee specifid in MIL-S-81963.

3.6.8 ~. ‘Ik current drawn by each primary W- shall be in
accmdmce with 4.11.8, ard shall be within the limits ~ifiei in the
ap@icable specification sheet.

3.6.9 ~ The x consumption of each primary wirding shall b
in a~~’i 4.11.9, d shall be within the limits specified in the
applicable -if ication sheet.

3.6.10 Transformation ratio. (See 6.4.14).

3.6.10.1 Rotor—ene.raized. The transfonmtion ratio for each
statorjrotor wtiing ccanbinationshall te within the spscified limits of the
applicable ~ifi=tion eheet when measurd in accordance with 4.11.10.1.

3.6.10.2 Stidmr—enem ized. ‘Me transfonmtion ratio for *d
rotor[stator or rotOr/ccqensator wirdng ccmbi.rkationehall be within the
speif ied limits of the applicable specification sheet when measured in
accordance with 4.11.10.2.

6
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3.6.10.3 Transformation ratio variation with voltaqe. V&m testd in
auxzdame with 4.11.10.3, the transformation ratio for -Ch winiing
combination with maximum and minimum Cp=rati.ngvoltages shall be witi the
limits spcified in the a~licable epcification sheet in cmpar- to the
value obtained at the test voltage.

3.6.10.4 D2ualitv of transformation ratics. When testdinacccdmce
with 4.11.10.4, the maximum diff~ ke~ the traneformation ratios
measma5 in 3.6.10.1 ad 3.6.10.2 shall be within the limits qeci.fief3in
the applicable epecification sheet.

3.6.11 phase shift. (See 6.4.9.)

3.6.11.1 Rotor-mm ized. me phase shift for each etator/rotor
WiIXiiKJcmnbination shall be within the limits specified in the applicable
specification sheet when nk2asureflin acc0n5ance with 4.11.11.1.

3.6.11.2 Stator-en~ izei The @asa &f t for =ch rotorletator or
rob3r/conpmeator winding combhation shall te within the ltits specifiei
in the applicable Specifi=tion sheet when meaeurd in accord== with
4.11.11.2.

3.6.11.3 Phase shift variation with volta~. When maasucd in
aamdanca with 4.11.11.3, the @ase shift variation for ea~ winding
combination at maximum ard minimm Operatiq mltiges shall not ~ the
limits -if iexlin W applicable specification sheet.

3.6.3.2 IUnction error. (See 6.4.4)

3.6.3.2.1 Stator—enem ized. Whemtested inaccmxknm with 4.11.12.1,
function error shall ti exceed the value Specifid in the applicable
-if ication sheet.

3.6.32.2 Rotor—eneruized. When tested in aawskmce with 4.11.22.2,
furction error shall not exceed the value specified in the applicable
-if ication sheet.

3.6.13 Electrical error. (See 6.4.3) Electrical error shall ti
exced the value ~ified in the applicable specification sheet when tested
in a~ with 4.11.13.

3.6.14 Residual (null) vultaae. (See 6.4.11) ~ ti total
residual voltages shall b within the limits spcified in the applicable
specification sheet when teeted in accordance with 4.11.14.

3.6.15 Interaxis error. (See 6.4.8) In~ “ error ehall not ~
the value specified in the applicable specification eheet when tested in
accordance with 4.11.15.

-7
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s. (See 6.4.6) Rotor, statcm, ad where applicable,
mpdaxes shall te taken in acmrdame with 4.11.16,

ad shall b within the limits ~ifid in the applicable ~ification
Shea .

3.6.17 Cm02neatinq Windti .

3.6.17.1 Residual voltaqe, CCamaSatinq w~. ~
residual voltage of ccmpnsat~ wi- shall he within the limits

-if id in we appli-le ~ifi~tiOn sheet whsm tested in aarclance
with 4.11.17.1.

3.6.17.2 Windti DhZISe, cmuxmsatti windinqs. Like-nunbral
terminations of statir ami cnnpmsating windings shall ke of the same
plari+q when the resolver is energized at ite test voltage in accord.arce
with 4.11.17.2.

3.6.18 Resolver Zero marking. Resolvw zero marking shall be
amlitied in accordance with 4.II.18, ard shall rest the requirements of
MIES-81963 ard the appli&able -if ication sheet.

3.6.19 Semritv of ternuna“ 1s or wire lEAS. The searity of each
screw type or solder pin type of terminal or of each wire lead, as appli-
cable to the particular X of resolver, shall be &&d in accordance with
4.11.19 ard shall meet the rEK@==II~ of -S-81963.

3.6.20 Harmonic distortion. (See 6.4.5) HarnKJnicdistortion shall
rmt exced the value sFX2Cified in the applicable q2ecification sheet when
tested inacrmdame with 4.11.20.

3.6.21 Shift of resolver zero.

3.6.21.1 Variation with voltaae. ‘Ihe&ange of pition of resolver
zero with variation of maximum ti mininmm
perfh in acmrdanm

primary voltage shall be
with 4.11.21.1, ard shall be within the lfits as

qeeified in the applicable specification eheet.

3.6.21.2 Variation with fme.ncy. When clwxksd in acmrdame with
4.11.21.2, the -e of pcsition of resolver zeru shall ke within the
limits as -if id in the applimble specification sheet.

3.6.22 Resonant frexuencv resinrise. When t.estd in accordance with
4.11.22, the resolver shall meet tie mi.nimm S~ement for resonant
frquq respnse for ea~ primary widing annbination as specified in the
applicable specification eheet.

3.6.23 Temera~e rise. When tested in accordance with 4.11.23, the
_ature rise calculated from the expression in MIIA3-81963 shall not
exceed the value spcified in the applicable sp2if ication sheet.

8
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3.6.24 Electxanaonet ic interference. ~~ic ~ -
radiated ~erence of the reeolver ehall be teeki in accorcime with
4.11.24, ti shall not ~ the limite of MIL-S-81963.

3.7 EnvirOnmerital.

3.7.1 Vikration. Theresolvere ehallbeteetd inacmrdame with
4.32.1, ti shall meet the rquimH& ~ifid in MIL-S-81963 ti
Table VII herein.

3.7.2 ~ti.

3.7.2.1 shock, low imact. The remlvers shall ke teetcd in
acam%nce with 4.12.2.1, ard shall meet the requirements epecified in
XU..-8196363and Table VII herein.

3.7.2.2 Shcck, hic!hb ct. Theresol~shall be testdin
acmrdane with 4.12.2.2, ard shall meet the requirements ~ified in
MIES-81963 ad Table VII herein.

3.7.3 Altitude.

3.7.3.1 Altitude. low tenmerature. ‘Iheresolvers ehallte testedin
acmrdane with 4.I.2.3.1,axxishall meet the ~ of MIL-S-81963
ami Table VII Weti.

3.7.3.2 Altitude. hic!htemera ture. ‘Ihereeolver13shall ke tested in
acmrdmce with 4.12.3.2, d shall meet the ~ of MIL-S-81963 &
Mle VII herein.

3.7.4 Ambient telmerature.

3.7.4.1 Innbiemtlcw te.mcemlllre. Tlleresolvers ehalltetested in
a~ with 4.12.4.1, aml shall meet the ~ of M31eS-81963 and
‘lWle VII herein.

3.7.4.2 Ambient hiah temcerature. lheresolvers shall ketestei k
aaxmdame with 4.I.2.4.2,ad shall meet the ~ of M3L-S-81963 ad
lhble VII herein.

3.7.5 Edwance. The resolvers shall ke teeted in acmrdame with
4.12.5, al-dshell UEet the ~ of ‘IableVII ae listed ~.

3.7.6 Moisture resistance. The reeolvere shall ke tested in
a~ with 4.12.6, d shall -t the rqui.reuente of Table VH herein.

3.7.7 Explosion resistance. When requkd by the applimble
~ification sheet, the resolvers shall ke tested in accmdame with
4.12.7, and shall meet the requirements of MILA3-81963.

9
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3.7.8 Salt atimsrh When required by the applimble specification
sheet, the resolvers sha~~ tested in accordanm with 4.12.8, d shall
meet the requirements of KU-S-81963.

3.8 Identificationn?arkinq. The resolvers shall met the identifica-
tion marking “~ = ~ifi=i h MEL-S-81963. TIW ~la~ b
be qloy~ shall be in amordanm with 1.2.1 ard the applicable
specificatien sheet.

3.9 WOrkmnshiD. The resolver shall met the wur~P ~=
of MEL-S-81963.

4. QUALITY ASSURANCE PREVISIONS

4.1 17esmnsibilitv for “~ion. (bless otherwise -if ierlti the
contract or ~ order, the contractor is responsible for the
performance of all ~ion requirements (examinatio~ and teste) as
~ifid herein. Ecept as otherwise specified in the contract or pumhase
order, the contractor may use his cwn or any other facilities suitable for
the ~olm31Ke of tie ~ion r~eimt?nte spcif ied herein, unless

disa~ by the tiernmen t. The & vemi-wmt reserves the right to perform

any of the iruipsdione set forth in this -ion where suti inspections
ared&lnecim2mSS2q to ensure ~liee @ eervims mnform to pr~H

~=.

4.1.1 Respcneibilitv for mm liance. All item shall met all
r~ of sectiers 3 d 5. The -ion set forth in thie
speAfication shall beccme a pxt of the contractor’s overall ~ion

_ or ~iw prcq-m. ‘Iheaksence Ofanyirqection ~ in
the specification ehall not relieve the contractor of the respmsibility of
ensurirg that all prcducts or supplies suhnittd tn the Gmemmnt for
aaeptanm conply with all rquiremmts of the mntract. 8ampling
~on, as Fert of mnufa~iq operations, is an acceptable practice
to ascertain mnfomance to rqurmmts ; haiever, this dms mt authorize
suhnissien of kmwn def~ive material, either iniiceted or actual, nor does
it &t the GOvemmnt to amept defective material.

4.2 Claesification of “mscectione.

a. First article ins&ectien (see 4.3)

b. Qlity mnfonrance inspection (see 4.4)

4.3 First article imc.ection. When required by the prccurw
activity (eee 6.2), first article inspection shall be in accordance with
MU-S-81963 .

4.4 Qualitv conformance inscection. Qmlity mnformnce ~ion
shall ke in accordance with KU–S-81963 and Table VII herein.

10
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4.5 General. Unless 0th6m&e specifid -in or in the ~licable
spcifimtion sheet, all testing shall be mmiuctd in accmdmce with
MIIrS-81963.

4.6 Test conditions. Unless otherwise specified, =ti test shall be
Carri& cut with the resolw muntd in a etamkmi test fixture applicable
to its fram size in acmrdmce with MIL-S-81963. An equivalent ~ ‘on
type resolver &idge or resolver Star&t@ where ~licable, may be used for
eldzical error testing.

4.6.1 Amular accuracv test stand. When ~ified, the arqd.ar
accuracy test stard shall te an angular dividing device by which cuqular
positions may b set with an error no greater than ? 15 SecOrd.s of arc. The

~ adcpted to Im.xnt the resol- shall h such that arxumulated
tolerances donotintrcdu ceanerrordue to lack of cmmenirici~ greiter
U!an 30 aecOrds of arc.

4.7 Tenu2erature,stabilized mn—mera ting The stabilized non-
cprating ~ture of the resol- shall ke ~ apecifieilin MIL-S-81963
us- a ~w W- for the pericdic dc res’lstance measurement.

4.8 ‘Ikmerature, stabilized mera mgt“ . The stabilized qxmatiq
~-. Of.ti -lver shiill& as specified in MEWS-81963 using a
-- W- for the p2ricdic dc res”lstance measurenellt.

4.9 Test Voltaae arkifreaue.ncies. lha test voltage and fzequmcy of
* resol= are these specified for the primary winiirq in ti ~1.icable
~ification sheet. Ewformmce values amlthdrlhlits Stati in the
applicable ~ifimtion sheets are based on *1 percent tolerance on voltage
anafrquemy,o nl percent harlmlic ~tfxlt, d Caltest CorKlitionswhich
are clc6ely controlled. unless ~ specifi=i, tha anplitude d
frquancy of-voltiges shall kewithinlpeKentof theratedar
specified value. The total hallmnic content of test voltages shall not
exceed 1 percent of the anplitude of the voltage of fwimmtd mency.
In atklition,at all ~ Ordhates, the diwence of the waveform
of thetest voltage frm that ofapmesimekweofthe eamenns value
ehallmt eXmdlpercentof Ule ~ value of the sine wave.

4.10 Degradation of oerfOrralKe. The following ndnor relaxations in
~ified ~ mykepamittedatthe~ ‘on of the qualifying
activity.

4.10.1 Qualitv confomame tests. All the spe2ified g=rfornnnce
~ met be attained.

4.10.2 mvironmental tests. As appropriate during or follming each
of the envirornnentaltests, the follming minor relaxations in Spesifi&
requim=mf= may ke ~ttd. It shculd be noted that tha relaxations are
not cumulative; for example, if function error is acceptd at up to 0.01
p=rcqt in addition to the qecified mxinnnn value follmhg vika-ation,the
funcbon error shall still not be mre than 0.01 percent in addition to the
specified maximum value follming lcw impact shock.

11
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4.10.2.1 Variation of brush mntact resiStarK!e. A maximun variation
of 1.5 oinnsor 0.75 prcent of rotor dc res”~ ~ifid in the
specification sheet may k ~ttd. Follcwing hic$ impct shock, a
nnximum variation of 2.25 ohm or 1.125 ~ of rotor dc resistance
etati in the specification sheet is allcx.iefl.

4.10.2.2 Flnkion error. An increase of 0.01 ~ in addition to
~ ~ ~t function emmr value ~ificd in the specification
sheet Kay b prlnittd. Follcw~ high ~ct ~, an -ease UP to 1.5
ti the maximum perxmt function error value in the epecificaticm
sheet is all-.

4.10.2.3 Electrical error. An-eaee ofone minuteof arcin
acklition to the mxinnnn electrical error value specified in the
-if ication sheet may te psmnitted. FollcwincJ high inqnct shock, an
inaea5e uptol.5tiimes themaxhmnn electrical error required in the

sFecification sheet is allcxrd.

4.10.2.4 Mechanical breakaway torque. Anincrease btit-lile
nHXinmluechanl.cdl breakaway toque .spesified in the ~ification sheet at
dm_dard test tmprature my be permi~. Follcwiq hiqh ~ct shcck, an
imrease uptothree t-the mximnn hreaJcawaytorque value rquird on
the ~ification sheet at ~ test teqerature is allcwed.

4.10.2.5 Shaft radial Dlay. me ~ ~file radial play is
1.5 t- the lmxilum value statd in the specification sheet. Follcw~
high ~ct shcck, radial play shall not exceed 2.25 times the modmnn value
etatd on the specifimtion sheet value.

4.10.2.6 Shaft end play. ~~ Of ~ ltits stat=i in the
-if ication sheet, a mininmn erxiplay of 0.0002 inch is required. The

~ ~=.tile d play is 1.66 times the mxinnnn value epacified in
the ~ification sheet. Follcwiq high inP3ct shock, & play shall not
cxc!eed2.5 times the m.xinmn value stated on the ep93ification sheet.

4.10.2.7 Residual (null) voltacfe. FollcY#inghiqrh ~ct SIXXIC,an
imreaSe 0f50pel-Celtof the mxiuunn ~1 d total residual voltage
value5 epecifid in the -if ication sheet is all-.

4.10.2.8 Dielectric withstanding voltacfe. Follcwing hiI#IiqEIct
ehcck, the wimling ledcage mrreirt shall natexceedl.51nA _80~t
of the test voltage is applid.

4.10.2.9 Insulation resistance. Follu#irq high iqmct shock aml
having keen innnediatelyprecded by diel~ic wi~ , a rduction to
25 megcims insulation resi~ is allmd.

12
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4.10.3 Maior failures durina or follcwina environmental tezts.
Allowances having keen made for the ralaxatione quotd in 4.10.2, major
failuree experienced during or follu.ikg emkmnmb ltest.s zhallke cause
for refusal to grant first article a~l.

4.11 Test methcde arriexamination.

4.11.1 Visual ard m&am “Cal examination. lha resolver ehall he
1 in aamzdmce with MIL-S-81963 d ehall meat liE ~ of

3.6.1 herein.

4.11.2 Shaft radial ard d Play. Shaft radial tiemlplayehallke
teztedinacumimce with MIL-S-81963 ad shall meet the requirements of
3.6.2 herein.

4.11.3 shaft runmlt. ‘Ibtalrunout of the smoth prtion of the shaft
&all be perf~ in acmzdance with MILA-81963 ard ehall -t the

~te of 3.6.3 ~.

4.11.4 Variation of brush mntact resistame. The variation of brush
contact reeistanca betwe131temllna“ lsR2R4and RlR30ftheres01var ahallke
teeteiina~ with =S-81963 ad shall meet the rqirmm& of
3.6.4.

4.11.5. Mechanical breakaway toruue. Mechanical breakaway tcque
zhall h tested in accordance with -S-81963 & ehall ~t the
me.ntsof 3.6.5.

=@=a-

4.11.6 Dieletric wi~ina voltaae. Dielac&ic withstad&
voltage shall ke testd in acmr&m2e with MILA3.-81963ani =le VI herein
ardzhall meet thereqkmmts of 3.6.6.

4.11.7 Insulation reeietance. Insulation res”L5tamas hallbet asted
in acmrdama with 1.fDAi-81963d Hle VI herein ad ehall mat the
~ of 3.6.7. For resolvere with modnnnn operating Voltagez
grd32r -50 volts rm, 100 volts dc ehall k qlied between application
pc&lts involving Wildings in intimate contact m 500 Volte & ehall be
applied ketwean all other a~lication points. For resolvere with mx.imnn
operating volti9~ 1- than 50 volts nns, 100 Volta & shall ke applied
ketwean all application points.

13

4.11.8 Corrent lhawrrent ehallte testedin amordmce with
MIL-S-81963. --lver shall be brought to - stabilized operating
teq3erature mrriition of 4.8 aIKIthe currcmt drawn by eac!h.pqnlaq winding,
whm energized in acwrdmce with 4.9 ard with all other mrdmge cP=-
c-ted, shall meat the r~ of 3.6.8.
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4.11.9 -a. mepwershallke measured in amordance with
MEL-S-81963 . The resolver shall be kz-oqht to the stabilized qez-sting

~~ -tion of 4.8 and the ~ mnsnnnd ty eati p- -,
when _ized in amnrdance with 4.9 axi with all other win5irgs Open-
ctiti, zhall meet the requimmmts of 3.6.9.

4.11.10 Tran5f ormation ratio.

4.11.10.1 Rotor —enemizeci. mere501ver shall blmLuT&d intl-le

Wz a— cy test Azarx3in acrmdame with 4.6.1, broqht to the
Stabilizti operating ~ture mrdition of 4.8, GxEr?giz& in acmrdanm
with 4.9, d set at resolver zexo in acmrdance with the applimble figure
of 3.4.4. The resolver shall then ke cO~ d the rotor pcsitiond in
acm~ with Table VIII as applicalde. The ~rx3ai-y winiing voltage at
the ~ition of maximum Coupling shall b measured with a fmhnmtal
frqk2ncy, rms-voltage-irdimting mstmment that shall not alter the open-
ciraliti seco~ voltage ~ more than 0.05 percent. me ratio of this

~- w- ~lti9e ~ tie pr~ -ization wirk3ing voltage is the
Ixansfornntion ratio which shall te in ammdance with the requircmerts of
3.6.10.1.

4.11.10.2 Stator—enerq ized. me test cmxiitions of 4.11.10.1 shall b
follcxJEd ad the transfonration ratio shall k. measamd at terminals IuR3
ti R2R4 for kotll S1S3 and S2S4 energization. Rotor-~~

w- ~~ are Obtaind bY calculation based on rOtnr/stator ~
~mjstati winding masard values, R/C = RjS + C/S, at the maximum

-l% pmition nearest resolver zero. The transformation ratio shall
ueet #e requbcementi of 3.6.10.2.

4.11.10.3 Variation with voltaqe. The transformation ratio shall lx

~ at ~ ~ ~ ~ ~~ voltages specified in -
applicable spcif ication sheet urk3erthe test mmiitions of 4.11 .10.1 a-d
shall Insetthe requirements of 3.6.10.3.

4.11.10.4 Equalitv of transfonmtion ratics.
ketween lnmsurd transformation ratics of 4.11.10.1
ammdance with the re@rmmts of 3.6.10.4.

4.11.11 Phase shift.

me nEocimm difference
or 4.11.10.2 shall ke in

4.11.11.1 ROtOr—enerqized. meresolver shall tenmlntcd hall
aqu.lar amura cyteststard inamordanm with 4.6.1, brought to the
stabilized operat~ ~ture md.ition of 4.8, eneqized in acmrdmce
with 4.9, ard set at resolver zero in a~ with the a~limble figure
of 3.4.4. me -lver shall then be mmected ani the rotor pc6iti0nd in
acmrdance with Table VIII as a~licable. me prose shift shall be measured
at the psition of maximum a?upling b an amura
imtnmmt having a primry mpedame

~ Of f 0.10 dqreee with an
of not less than 500K ohm resistanm

shunted by a 30 pF mpaci~. me phase shift shall be in accordance with
the rcquirmente of 3.6.11.1.

14
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4.11.11.2 Stdtor—enem ize3. Ihe &st of 4.11.11.1 shall be cqplied
with m follmim’ ~ “ 1 sutstitutione: SI.S3for RlR3, S2S4 far mR4 ,
RlR3 for SlS3, A R2R4 for S2S4. ~~ti **titi- ~
obtained by calculation based on rOtmr/stator .amlccqenea
w- measurd values, R/C = R/S - C/S,

R/C is the total rotor—~ tingwirKiiIq @laeeehift in degrees
R/Siethe *r-~tOrwirdirq -shift incii.
Cjs is the Cmpeneatilq-to-statm Wirdllg phase Shift in degrees.

Fhaee shift mEaeurelEnte shall meet the ~= of 3.6.11.2.

4.11.11.3 Phase shift mriation with voltaue. The tests of 4.11.11.1
a.ml4.11.11.2 shall ke rqeated usiq the ndninmn ardmlxinmlqerating
voltagea epcif id in the applicable epecification eheet. The phaae ehift
variation with primary voltage change shall be in acmrdmce with the
rquimmn& of 3.6.11.3.

4.11.3.2 Function error.

4.11.12.1 Statm-eneru ized. The resolver shall be muntd in an
~a~qtest~ina~ with 4.6.1, hrcqht to the
Stabilizai ~ting ~ture ccmlition of 4.8 an3 ~ SIS3 shall
ke energized in accordance with 4.9. The rotor shall f- b se? to the
~te ZeXO -itim @ ali~ tie ~ and -W z= -C
amithen totheexact zeropceiticm kyobtaining anullacxces~
R2R4usiq thecimuitshcwnon Figue2. l’heresol=ehallke~
aeehcwn on Figure 6ard the rotor angle eetat90degreee withthe%aad-
~11 ~f~ * ~ 1.00000. The nmmalizirq tramfonner and ~
shift capacitor shall ke adjusted to give the minimum null voltage reading
of the phase sensitive nul~. The nonnalizimg transfoqer aml #aae
ehift capacibr shall not be readjusted thmqhut the of the
test. ‘he “read-cut” transformer settiqthat reeultetia~ reading
of the - sensitive nullmeter minus thesine of ther0brangletim2s 100
gives the fumt.ion ~ aa a ~tage of mxinnnn Outplt. ‘he function
ermrehall bedeterndmd at 5-de3ree b angle imrmmts f?mnothrcugh
360 deqees, and the test shall te repeaM sutst.itutirqthe follcwiq
terminal COnne&l“ens: S2S4 fcr SI.S3;RlR3 for FQR4. At 180 dqraes, the
plarity of the _izing wimlings mst h revemed fclrbuthtezte. me
function ~shallbe inacomhna2wi_ the~ of 3.6.22.1.

4.11.32.2 Rotor—emm ized. lhe test comiitione of 4.11.I.2.1shall
apply to rotor-eneryized reeolverz except for the following termna“1
eubtitutions: R1.R3for S1S3; R2R4 fer S2S4; SIS3 for RlFc3;S2S4 for R2R4.
tie fimction error shall be in acmrdame with the ~ of 3.6.12.2.

4.11.13 Electrical error. Resolvers shall te teetd for electrical
error by either of the proportioml voltage methde d-- in 4.11.13.1
or 4.11.13.2. The electrical error shall be ueasured ard -rded at rotor

15
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4.11.13.1 PrOuortional volt.ae nullinq mthcd .

4.11.13.1.1 Stator error, rOtOr—enen7ized resolvcre. The resolver
shall be mun&5 in amordanm with 4.6.1, brought to the stabilized
~t~ ~tie Ccmiition Of 4.8 ard terminals IUR3 ehall h energized
inacmrdam3with 4.9. ‘lhemtors hallfirstkesetto the ~te
zero~itionus ingtheirdex mrksonth eshaftt ihousing,axi thento
the exact zero psition using the circuit on Figure 1. The rezolver zhall
thenkem~ totheteet cirmiton Figure7 amitheerrorehallbe
detem.imd. The electriml error of the resolver is the deviation frcanthe

(~ .cal) rotor angle to balance the bridge for the follwing ratice:

Al n7r II nr r
—=tane, fore=— – to — + –, for n pcsitive even integere
X2 24 2 4 (n= O, 2, 4, 6, etc.)

A2 nrr II nz 7r
—=mtane, fore=––– to-+ -, fornpmitivea?d integers
Al 24 2 4 (n = 1, 3, 5, 7, etc.)

o“
5
10
15
20
25
30
35
40
45

90”
85
80
75
70
65
60
55
50
45

AIIA2 , A2!AI

0.000000
0.087488
0.176327
0.267949
0.363970
0.466307
0.577350
0.700207
0.839099
1.000000

In the lmidge on Figure 7, the resistor arms S3S4, SlS2 and the divider arm
S3S2, S3S4 shall be non-imiuctive reeietnrs of ~ value mKcimsen3
shall k equal to within 1 clnn. The angle taps of the dividere m jA2, A2/A3
shall ke within 0.005 percent of the themetical values stated. lhe ~
ehift of the dividw shall k less than 10 minutes ofarcatthe&3t
frequency. ~~itive~~~llti- en-~ti
less than 500K dune shunt& ky 30 pF capacitance. lhe minimum indication of
the _ seneitive nullmeter shall be less than the voltage quivalmt to
0.2 minute of arc displacmen t frcrothe null pzition of the resolver tier
test when energized in accordance with 4.9. w ~itive Wtiter
rejection shall h such that a quadrature input of 0.2 percent of the test
resolver maximum voltage cutpt, muple5 with a harmm ‘Cinputoflpermnt
of the teet resolver rmcinnm voltage @t, shall not prcduce a greater
E- fiication than a test resolv= rotor displacement of 0.2 minute of
arc from the null psition.

16
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4.11.13.1.2 Statnr error. etator—enem ized resolvers. The basic
c-t for electrical testing of stator error of etatnr—meq ized resolvers
isshcwnon Figure8. Thestatortemhd.e of the etator-energized resolver
lmiertest arecmmcted towetatorter nuna“ le of Iixsmtor~ized
resol-r of qual or larger frame size, which has successfully ccqlet&
the electrical error ~ of 4.11.13.1 ad which is ene.ryizedin acmrdmce
with 4.9. The bridge voltage dividers are to ke set to the ratics
apprqriate tothe rotor angle of thereeolver urder test (defireiin
4.11.13.1.1) ad the emrgizing resolver ehaft pition adjustd to null the
iridge output. !cheshaf t~itimoftheresolm under testis adjuetdti
til i~ ~itive ~~ter (No. 2). ~ el~i=l error is ~
deviation of the rotor angle frczn the value - to set the bridge voltage
divik ratios.

4.11.13.1.3 Ret-or error, stator—enerqizefl resolvers. The test of
4.11.13.1.1 for etater emmr of retor-energized resolvers shall ~ly to
retor error of stater~ized resolvers with the follcwing ternuna‘1
Substitutions: S.1S3for RlR3; .S2S4for R2R4; RIIU for S1S3; anflR2R4 for
S2S4 .

4.11.13.2 Prcmrtional voltaae Cuadierltmethcd.

4.11.13.2.1 St.atorerror, rotor—mem ized resolvers. The basic
c-t is shown on Figure 9. me circuit allaqeration are similar to that
of 4.11.13.1.1, except that the p&eeeemitive nul~ has keen replaced
by a celihrat.d @seeeneitive amplifier with cmpemea~ @mcuk, an

~catar ad ~rder. The caltiti @eeswisitive anplifier with

~- ne~k *11 ~ ~ l~ding ~ x- VOltage rejtia
~ (f~ ~ ~itive ~~ter) of 4.11-13.1.1 ~ -11
have constant mltage gradient (defti ae electrical _ per unit rutor
deviation) at all bridge settings. ‘me reacdution of the indicatclrd
remrder shall ke such that an electrical error of 30 arc Seccmlemayke
detembd without interpolation. The electrical error for a given rotor
poeition is defti as the imlicatnrfremrder ~ divided ky the voltage
gradient - the bridge voltage dividers are set to the agQrupriate ratios
for that rotor angle as defined in 4.11.13.1.1.

4.11.13.2.2 Statnr error, stator—encmzized resolvers. The teeic cir-
cuitieshcwn in Figure 10. Thee -t d operation are similar to that
of 4.11.13.1.2, except tit pbsesmsitiw? null meter No. 2 has keen
replacedbya ~itive calibratd amplifier witi cmpmeatimj netwuk
indication m remrder es defined in 4.11.13.2.1. The rESOlver urder test
iesetto therotorpcsition atwhidthe ele=tricalerrer istoke
e, an3 the bridge ard energizirq resolver set up & adjueted
appmprmtely fOr the rotor pitien of the resolver umier test as desrited
in 4.11.13.1.2. ‘IIIeelectrical error is the irdimtorjr-- reeding
&vid& by the voltage gradient as defined in 4.11.13.2.1.

17
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4.11.13 .2.3 Rotor error, stator—e.re.mized resolvers. ‘he te5t shall
& mrried out as in 4.11.13 .2.1 ard Figure 9 (statir error, rotor-

-izd resolvers) with m follwkg terminal tiitutions: SlS3 for
R1.R3;S2S4 for R2R4; R3R3 for S1S3; aml R2R4 for S2S4.

4.11.14 Residual (null) voltaqe. Fur&mental ard total residual
Voltages shall be mmsured acrms the terminals ti at the angles ~ified
in Table IX The resolver shall be muntd intheangularaamra
st.miinacmrdanm

Cy test
with 4.6.1, brought to the Stabilizd operatjrq

~ture mfitim of 4.$3,d mergized in amordame with 4.9. These
residual voltages my be measured ~ n&hcd 4.11.14.1 or 4.11.14.2. The
voltage measuring instruments used shall i.miicatethe value in ~ of the
rm value of an equivalent sine wave ard shall have an input @dance net
less than 500K ohms shunt05 by 30 pF. The furdmmtal W total residual
voltages shall be in acmrdance with the rquimmmts of 3.6.14.

4.11.14.1 Frenlerlcv -itive mltmeter meticd. me fr~ -i-
tive voltmeter to be used shall have a filti cbraczteristic such that the

-_eslJY~t9r-ter~ ?0.5Fermnt fOralpermnt change in
frequency frcunthe inter frequency of the filter ad by –97 percent
(-30 dB) for a one mtave change frcunthe cemter frequfmcy of the filter.
‘llleVol-ter shall be calibrated to allcw for the center frequency
insertion lms of the filter. The resolver rotor shall te +a.m_e5 to give a
mininnm reading on the frquency sensitive voltmeter. tis is the
~1 CXrnpnent of the residual voltage. 7he voltage read by a ~
freqwrcy -itive wltmeter at the saute ( ‘~kecl) rotor ~ition is
the total residual voltage.

4.11.14.2 Fhase-emsitive volbneter mthcd. The resolver rotor shall
te turnd until the in-phase caqmmnt of the residual voltage, as irdicatd

~ ~ ~itive VOltitit is zero. The quadratic rmd.ing is the
~1 ccrqmmnt of the reeidual voltage. ~ voltage read by a mn-
@asesaeitive voltiter is the total residual voltage.

4.11.25 Interaxis error. ‘he resolver shall & munted in an angular
accuracy test stard in accorslancewith 4.6.1, lmmght to the stabilizd
~~ -Fe mtition of 4.8, d cmh of the appropriate primary
‘~ ener91zed Jllturn in acmrdanm with 4.9. The deviation of the
null ~ition frcanthe nminal rotor electrical angles spscifieflin
Table IX (Interaxis Serial A through H) shall te recorded. The ~iz~
P- w- -11 b shorted. The follming “
differenms

mteYaXis errors (algebraic
ketween the deviations) shall te takulatd:

SecOrdary Wirdi.ng: A-C, B-D, E-G, F–H

Frimry Winiing: A-G, B-H, C-F, D-E

Resolver (overall): A-E, B-F, C-G, D-H

The interaxis errors shall be in accordance with the requircmmte of 3.6.15.

18

Downloaded from http://www.everyspec.com



MIIrR-23417B

4.11.16 ~. ~ ehallke masured i.naccmdmce with
MIES-81963 d Table X tiein. Tileresolver shall tebroughtb w
stabilized operating temperature of 4.8, _ized in accadmce with 4.9,
cuxieet toresolverzm. The~ ehallthenkemasured and shall

- the ~= of 3.6.16.

4.11.17 tlna Winiim-e.

4.11.17.1 Residual (null) volikme. Whm the reed- is ~ as
ehownon Figure 11, thereadirq of thenulhu?ti ehal.lbetia~ witi
the~ of 3.6.17.1.

4.11.17.2 WindiM ohase. When theresolve risconnectd aeshcwnon
Figure 12, thereading of thevOl~ shall belessthan theprimry test
voltage. wini.ingphase ehallbeina~ with the requirements of
3.6.17.2.

4.11.18 -lver ZerO markirq.

4.11.18.1 Rotor—enem izd resolvers. ‘he resolver wirrMge shall ba
comected aeshcwn on Figure 13andthe rotor tinned until thevnl~
lninklm raading is m-. lhe relative pc6ition of the resolver zero
WInarkef lenthehcusingti theilKleX mrkedon theshafteh.a21 kin
a~ witi the ~te of 3.6.18.

4.11.18.2 -tir~ ized resolvers. Resolver Zeru Shall b
deteminsd ae in 4.11.18.1 except for the follcwirq teminal Substitutions:
SL53, S2S4 fer Rm3, mR4; al-dRlR3, R2R4 for sls3, S2S4. ‘me relative
pcsition of thereeolver zerotiex marked onthehwei3q tithe-
markdon tishaftehallkein a~tititi~ of 3.6.18.

4.11.19 Securitv of tenNM“ 1s or wire leads. The eecurity of each
ecxewtype orzolc&—pin typeoftenluna. lorofeach wirelashallke
test.dinaccmdmce with _S-81963 ani shall meet the ~ of
3.6.19.

4.11.20 distortion. !Iheresolver ehallkemoLmtedin an
angular accuracy >stard in acmrdame with 4.6.1, brought to the
stabilized operating tenperatum cordition of 4.8 while emryized in
acradame with 4.9, - eet at exact resolver zero as specifisd in 3.4.4.

4.11.20.1 Rotor~ ized resolvers. Mte.r ccqJliance with 4.11.20,
‘thereeolver ehallthmkemmected as shown in Figure 14, d energizd at
the mdnnnn qerating vo~tage zpecifid in the applicable specification
sheet. metotalharmnl Chstortion is the rm value of the difference of
the amplitudes up to aml ctiluding the 9th ~c(~-aper-
cmtige of the energization voltage) in the em.qization voltage supply
waveform a the S1S3 cutput, and -11 @ * ~ifi~ ~ 3-6.20.
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4.11.20.2 Stator—enfmlized resolvers. Rarmnic distortion shall ke
determimd as in 4.11.20.1 _ for the follcw~ ~1 ~tutions:
SlS3, S2S4 for R3R3, R2R4; RlR3, R2R4 for S1S3, S2S4. Value ehall te as
specified in 3.6.20.

4.11.21 shift of reeolva zero.

4.11 .21.1 Variation with voltaqe. ‘IIEresolver shall b nkmmlxd in
the argular accxracyteststardi naaadanca with 4.6.1, brought to the
Stabilized cpe.rating taaparature coxdition of 4.8 while energizd in
acmnlanca with 4.9, d set at exact zero aa Sper2ificd in 3.4.4.
~ization shall then in turn ke changed tn the maximum ard minimum
primary voltages arrithe reanlver zeroeclat each of these. The ehift of
resolver zero shall te in acxmdanm with the requirements of 3.6.21.2.

4.11 .21.2 Variation with fr~ency The test of 4.11.21.1 shall b

-W Witi the teat voltage held at in amcmdame with 4.9 d the
resolver reset at zero when the operating frequency is first cbxeasd w
lop2L-Cent andt31aliJHa3ad by 10 percent. ‘I& shift in resolver zero
shall b in aamdarce with the ~~ of 3.6.21.2.

4.11.22 Resonant frmuencv eeccmsa. The re501ver shall be munted in
theangular amuraqteet stand ~acm~with 4.6.1, ani brought tithe
stabilized operating temperature cvrrlitionof 4.8 with one primary wimiing
aneqized in acmrdame with 4.9. The rotor shall be set at the position of

~ WIW nearest reedvar zero. The qlimble
shall be -tored to

~ w-
ascertain the resolver has attained mxinml VDllmje

while simltaneme ly experienciq a -90 dqree ~ ehift. The resonant

f~ ~ ehall be identified W reccmkd at this pint. The same
Pmmiure ehallba repeated with thecxception thatthe~ primary
w- -1 ke.energizd ard tested separately. The resolver ehall met
the minim-m yqumeme.nt for resonant frquency ~ for each primary
w- aadnnation in amordanm with the ~ of 3.6.22. UW
mrner fraquanq may he referemed on the ~ification sheet for design
information only. Im mrner frquency isvlepint whcretheoutplt
voltage iedcwn3dBard the phaee.shiftis 45”.

4.11.23 ~ture rice. The resolvers shall be tastad in accmdama
with MLL-S-81963. After the resolver has attaind the etabilize3 mn-
~ting t6qerature cordition of 4.7, the dc resistance Ofone of the
~ Wimiinge *11 be masured. sothprilnary~ Shall thenke
energized in acmrdanm with 4.9, with the eemrdmy
dc res.~0ftie~windin9

w- unloaded. w
measured prior to rmeryization ehall

again be maeured whm the resolver has attaincrithe stabilized operating
-tie comlition of 4.8. The temperature rise shall be in accordance

with ~ --- Of 3.6.23.

4.11.24 Eled.rmaune tic interference. The raaolver shall ke subjected
to the elecbmmgnetic interfer~ test of MIL-S-81963. EQth resolver
primry wirdirqs shall ke energized in accordance with 4.9, ard the rotcr
shall be rotated at 600 + 50 rp. A lead quivalent to four t- the

20

Downloaded from http://www.everyspec.com



MIL-R-234178

aemn%ry Wkling Cp3n-circnit ‘m@arce shall be a@iad acm5a koth

~ w-. Czqenaating Wimlilqe shall be Unleaded. Electro-
magnetic mrductd alliradiated interf~ Ofthereaolver ehallbehl
acmrdame with the ~ of 3.6.24.

4.I.2 Envirommta 1 teste.

4.I.2.1 Vikration. -resolvere shell keteatei inacmrdmce with
the r~ of MILrS-81963. Euringme te5t, iMl?mt%r I&iirqe shall
ke _ized in acmrdmce with 4.9 with thdr rotor shafts free to rotate
while mcham “C.allyleaded. In the caee of a etator-energizd resolm, the
-izing valtage of k0121rotor w- ehall ke debmimd a~ly ~
the tranafonnation ratio az -if ie3 in 3.6.10. Iime&ately after the
teet, ach resolver shall ke exmined for lcme or damg03 parts ard shall
then ke eubjected to ami ehall meet the _ements of 3.7.1 aml Nle VII.

4.12.2 ~h.

4.3.2.2.2 Sk&, hioh imcact. T!leresolwrz shall be b2etedin
acmrdame with the ~ of M3L-S-81963. Euringuletest,koth
rotor whlirqe shall ke energized in aaxmlame with 4.9 with m rmtor
shafte free to tite while mechanically lca.dd. Intimaeofaztati-

mi~ed resol- the energizixq voltage of toth rutor windings shall be

~ a~ly ~ ~ ~f mti~ ~tio ~ ~if;~ ~~-#.
IllnE&at121y afti W te5t, each Il?s31ver S&Ill k amlnlnd

damagad partaarxi ehall thenbe aubjectd toamlahallmetthe rq&emn&
of 3.7.2.2 an5 ‘l’ableVII.

4.12.3 Altitw5e.

4.I.2.3.1 Altitude. lm temera ture. ‘Ihereecll~ ahallke testedin
acmrdame with the r~~ of -S-81963. After ~ a~~
zuccese.ivelyof the stabilized mn-cperating ard stabilized operating
~ture cmxlitions as defined in 4.7 and 4.8, aml W specified
rduction of danker ~, the reeol~ ehall ke energized in
aamn%nce with 4.9. While still in the apecified environment, the
raeolvere shell be eubjacted ti cml shall =t the rquiremente of 3.7.3.1
ard Table VII.
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4.12.3.2 Altitude, hiqh tenm2ratie. The reeolvere shall te te5td in
awo~ with the rquirments of MU-S-81963. The “
~tlm=ofthetest

mteecnal ambimt
chanter shall & raised to aml cnntrolld at

125 f 2“C. After the attahmmt successively of the stabilizd nOn-
w~ ~ ~iliz~ ~t~ ~ture cmditiom as defimd in 4.7
ard 4.8 & the spcified reducla‘on of chanter pressure, the resolver shall
te energized in acn3rdmm witi 4.9. While still in the specified

, there501vers sha21kesubjti toarrlehallm2et the
of 3.7.3.2 ard Table VII.

4.12.4 Ambient temera ture.

4.12.4.1 ?..mbientlmtenwera ture. The r-lvers shall ke testd in
ac!mdanm with the requirements of MIL-S-81963. After having teen allx
to attain the stabilizd rmn-cpratirq tenpratie axrlition of 4.7, d at
the erd of the one h- periai at -55 * 2“C, the resolvers shall h all-
to attain the stabilized operating tmprature c!omiition as defind in 4.8.
While still in this lcw temperature environment, the resolvers shall be
zubjectd to ani shall ineet the r~awmis of 3.7.4.1 h Table vII.

4.12.4.2 ?mbient hiqh temera ture. The resolvers shall be testd in
accordance with the requirements of MIIA-81963. !Ihereeolvers shall k
allcwd to attain the stabilized non-qerathq tenpsrature mniition of 4.7
at 225 * 2°C ambient teq12rature. The resolvers shall then be allow03 to
attain the Stabilizd cperating temperature COIditicms as definsd in 4.8 at
U5 * 2.C &imt ~~e. While still in this environment, the
resolvers shall be subjectd to ard shall met the requirements of 3.7.4.2
arrlTable VII.

4.12.5 Rdmance. TW resolvers shall he tested for 2000 hours in
acmrdmce with the rqukmmts of 1.UIAS.-81963,while eneryizd as
specifisd h 4.9 ard while rotating the rotor at 1150 ~ 50 qzn. After
~letim of the ~~ test, the resolvers shall be subjected to arrl
shall meet the requirements of 3.7.6 & Table VII.

4.12.6 Moisture resistance. The resol~ shall M teztd in acrOrd-
a.mewitither ~ti Of -S-81963. Witi -a rml= shaft
horizontal, one resolver of the eanple shall b eneryizd in amordace with
4.9 and the other resolver shall te unemryizsd. After completion of the
final 24-hciIrrecovery ps?ricd, the resolvers shall te subjeckeii to arxishall
meetther~ of 3.7.6 and Table VII.

4.12.7 Emlosion resistance. When required by the cqplicable speci-
fication sheet, the resolvers shall be tested in accordance with the
rquiremnts of -S-81963 ?ml ehall meet the rquirsm?nts of 3.7.7.

4.12.8 Salt aizmsphere. When requird by the a~licakle sp2ification
sheet, the resolver shall ~ tested in accn~ with the requirements of
MIL-S-81963 & shall met the requirements of 3.7.8.
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4.13 Inspection of mmkaqing. !uleSanlplingamlimpectionof the
presermtion am pckag~, packing, am mniAner Irelrldrqshall be in
acmrdmce with the ~ of MIL-8-81963.

5. PACmmNG

5.1 Packaqilu ~ me” rqmmmmk for packaging ehall )X3
in acmrdame with MILA3-81963. “(See 6.2.)

6. NUI’ES

(’his section contains information of a gmera 1 or explanatory nam 121at
my h helpful, hlt is not lnalrlatory.)

6.1 Intended use. The resol- are ~ed for use in applications

~~ ~ m~ of trigonometric cmputatione, conversion between
rdalgular * polar CcordlM“ &s, arKltmmmies ion a.rdreception of angular
pcsition data byoneormre rotor shafts.

6.2 ?+muisition ~~. Acquisition dcm.nmnts met specify the
follcwing:

a. Title, ~, W date of tbe specification.

b. Title, nunber, ani date of the ~liwkle -if ication sheat,
the cmplete ~latnre, cud the military part numter.

c. Issue of l13DISSto ke cit65 in the solicitation, ard if
rquired, the specific issue of individual dmmente ref~ (eea 2.1.1).

d. Whether first article ~on is rquired (e 3.3).

e. Level of packaging aml p2king, if ~ than Level C
(spcified in 5.1).

6.3 First article. When first article inepedion is rquired
information pertaining to the prcduds covti Ly this epecificatic& ehould
kecbtaind fr.mnthe wnbxactiq activity for the specific contracts
-lvd. Invitation for bids should pruvide that the Govenmmt ~
the right to waive the ~ for sanples for firet article ~on
to thc6a bidders offeriq a prcdwct which has bem previously squired or
taetedby themvaumlt, ani that bik offering euch products, who wish
torelym suchpmduction or test, nnlstfucnish
prim mvemnmt ~ is ~tly

evidence with the bid that
qqYrcpriate for tilepemiirq contract.

Bidders should net eulmit alternate bids unless ~ifically rquiestd to
do so in the solicitation.

6.4 Cefinitions. For tbe pmpc6e of tbie -if imtion, the following
definitions apply.
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6.4.1 =lver, el~icnl, AC. An electrical relver, AC, is a
variably ccwpled transfonrer consisting essentially of a pair of stationary
(stator) W- displaced electrically 90° one frcxnthe other, W a pair
of rotating (rotor) widinge also displacd electrimlly 90° one frcnntie
other d free to rotate within the stationary wimlirgs. Either rotor or
stator nny te designed to serve as the primary. m See3tlial-yvoltages are
trigonmnetric ~ons of the prinkmy voltages & are detemined by the
tifornkation ratio betweem w~ ti ~ the angular displacementtof the
rotor with respect to the statir.
USedto

~ting ~ (on stator) may be
inqxove the operational perf~ of the resolver.

6.4.2 Electrical deqree. An el~ical degree is an arbitrary unit of
time rquircd for an alternating current tn cmplete 1/360 of one cycle of
the fmdmmtal conpment of the primary voltage.

6.4.3 Electrical error. lhe electrical error is the difference
ke~ the rotor arqle ad the electrical argle at any rotor pcsition. The
tangent of the electriml arqle is calculated frm the voltages of both
~ w-s when one primary wird@ is energized. Electrical error
is lmasumd in minutes of arc!.

6.4.4 Function error. Fuwtion error is the diffcmsrce (expressd as
a ~tage of the ~ in-- cmpment of the semrdary voltage)
ketwefm the in-phase cmpnent of the voltage of one sOwr&q wimling with
one primary wirding energized and the theoretical value of the secorriary
voltage. It is equivalmt to:

Fi3
‘E(e = 90°)

– sin e) x 100

Where:

EB= the measurd in+mse cmpnent at the ~1
frequemy of the secwdary voltage at robr angle e.

E(e = 90”) = the nEasurd ~ mqonent at the
fumlamtal frequmcy of the seconiary voltage
at rotor angle e = 900.

6.4.5 Rarmonic distortion. HannoNc distortion is the Fcurier
diffe.rem2ebetween the applied primary voltage waveform ani the qe.n c-t
secrdaq voltage waveform.

6.4.6 ~.

6.4.6.1 Rotor imedmce Zro. The rtir ~ Zroistheinqdame
of the rotor with the statm termina1s open c-w.

6.4.6.2 Rotor imdance Zrs. The robr inpdame zrsisthe~
of the rotor with the statnr termna“ 1s short circuited.
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6.4.6.3 St&m imedame Zso. nlestator~ Zso is the
inpdmce oftiestator with therotortemimls qen circuited.

6.4.6.4 Stator imedmce Zss. Thetitorhpedame Zs.eis the
bpdance of thestator with therotorternuna“ IS short c-ted.

6.4.7 h-PhaSe CXJMCOnent. The in-phase caqxment is the furdamntal
frequency conponent of the secorday voltage that is in @ase with the
fr~ cmpnent of the energizing voltage at the sam instant.

6.4.8 Interaxis error. Interaxis error is the angular deviation of
the null positions from true space quadrature. It is ~essed as the
algebraic difference ketween masurd angular deviation for each
aanbimtion of widirgs.

6.4.9 Fhase shift. Fhase shift is the diff~ (expree.sd in
electrical degrees) between the time - of the ~1 freqmxy
ampornmt of theprimarymltige an3thetime @aseofthe fundamntal
fr~ ccqmnent of the _m3azy voltage of the resolver at the first
position of mximn -lW In the pc6itive Cllrdlion frcznresolver zero.

6.4.10 Rated (orimry) voltaqe. The ratad (primary)voltage of a
resolver is the line voltage of the resolvar”s system ~ supply; - as,
115 or 26 volts or the voltage range over which the resnlver ie designed to

--.

6.4.11 Residoal (null) volt.me. Residual voltage in a resolver is the
actual voltige present at the Samn5aq wixding at that pcsition at which
the in-phase semrdary voltige is zero. This voltage consists of the
quadrature cq+ment of the energizing frequq aml a cmpment which is
iraclaup of hanmtics of the energizing frequamy. ~1 residual
voltage is the quadrature cmponent of the enargizirg f~; .t&l
residual voltage is the fm3mmtal residual voltage plus harmm

6.4.3.2 Rotor smile. Therotor arqle is-angular mechanical dis-
placement of the shaft frm the define3 resolver zero position ~ in a
positive ~ion.

6.4.13 Time ~ se. Thetime @aseatany pOintin a resolver-
is the phase of the voltage at that point with reepe3t to the @ase of the
primary voltage of the system. ‘l’hetim phase is measmrd in elect.rial
deqrees .
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6.4.14 Transformation ratio. The transf onuation ratio is ti ratio of
the furdmental frequency ~ of the open circuit seccdzq voltage
ard the primary voltage at mxinnnn -1%.

6.4.15 Wirdinqs.

6.4.15.1 Cmmn.Satim * An additional w- which nmlifies
the characteristics of a primary w~, thus -c- inperf.ecficms which
wedd otherwise be present in the eecomlary voltage.

6.4.15.2 Prim.?rrvwinding A primary wimiirxg is one whiti receives

wizti F= fm an &l SQurce.

6.4.15.3 Secomiav Windinq. Any wirding, othff than a ~a
W-, whi~ gives an e when a primary wtiing is eneryized.

6.4.16
measurement

a.
b.
c.
d.
e.
f.

9-
h.
i.

Units of meas!mrslllent. Unless otherwise -if ied, units of
are ae follcms:

Ar@ee - deyrees ard minutes
FOt.ential - volts rrrs

~--
Cllt-rent- v= ~
-awe - degrees Centigrade
Tim? phase - degrees
Time - sx?coti
Torque - ounce-ties
Angular velcci~ - revolutions per minute (P)

6.5 Internatioml sbrdardization aur~ts . Certain provision of
this .sp2cification are the subject of internatioml sbdardization agree-
mnts reached by the NAIU Working Group on Analcgue aml Digital
Semomqonents (Ac/3ol(SG/A)(Wq5) ). When ammlm.nt, revision, or
cancellation of this specification is propscd whi& affects or violates the
international agreement cmcermd, the preparing activity will take

appropriate reconciliation action thrmgh internstional ~ .Zation
channels kluding depdmmbl ~zation offices, if rquired.

6.6 Amlicable intema tioml docmnmtation. NA!It3dccumnts
aoolicable to this specification are Allied Stadard Publication fAStanP)-3.
v;lum 5990 mapter >, m F.l_onic/Electriml Preferred Parts ‘*, ‘ “
Resolv.sm, Electrical, AC; AstanP-4, Volm 5990 chapter 4, NAm
Electrom.c/Electrical Tedmical Remmwr&tion, Resolvers, Electrical, AC;
ad AStanP-5, Volume 5990 chapter 4, NAIU Cuality Asesmmt Wccmmiation
for Electronic/ElectricalParts, Resolvers, Electrical, AC.
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6.7 peXfOlTt31Eecxiteria. Ehysiml ail performance cxiteria for
imlividual resolver types are specifid in the applicable ~ification
sheets (see 3.1) * are &s&l on a clc6e tolerance mwlYtim-
corditions which are s+rictly controlled. Unier S6xvice c.m3.itiOns,these
values nay k nxdifi& by the affects of pm.w7 suF@y variations d of
environmental corditiona.

6.8 Subiect term (ICW word) listing.

Aqular accuracy
Ccqensating wilding
Electrical angle
Electrical degree
Equality of tranzfonnation ratios
Fun&ion error
Harmonic distortion
In-@-lase COmporle.nt
Intel-axis e.1—rOr
FilaSe shift
Rezolver zero
Resonant frq.aency
RcrtOr angle
Residual (null) voltage
Rotor-emcnqized resolvers

~t
Stator-enetqizetl resolvers
Variation of voltage

6.9 Chanqes from Drevioui issue. Marginal rotations are not ueed in
this revision to identify changes with r- to the previcus issue due to
the extensiveness of the changes.
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TABLE I. Nomenclature.

Resolver

Item Name

1.2.1

23 R 32 N 4 B

(Type Designation)

Size -ion ~ Cmpms.ation Frequency Mcdif iczition

1.2.1.1 1.2.1.2 1.2.1.3 1.2.1.4 1.2.1.5 1.2.1.6

TABLE 11. Exanwle of - identifvim ~.

M 23417/16 -01 A

Military Sp3Cif ication m La-
12e.signator sheet Nlmlker Mdif i-tion

‘lABIJ3III. Termination identifi=tion nnrlcirq.

‘remind No. Wire bead Color winding

IU Red, white Tracer Rotor, Start
R3 Black, White Tracer Rotor, Finish
R2 Yellow, White TraceL- ROt.Orr start
R4 Blue, White Tracer F?dmr, Finish
S1 RE?d stator, -
S3 Black Stab, Finish
S2 Yellw stator, start
S4 Blue Stdtor, Finish
cl F&35,Greem !l’race.r ClmpnSatirKJ, start
C3 Black, Green Tracer Cmpcmsatiq, Fini.eh
C2 Yellcw, Green Tracer CmpenSatillg, start
C!4 Blue, Greem ‘ll_ace.r ~t~r FinielI

NurE:

1. Terminal designations are such that the stator ad cwmpnsatirg
terminals with like numters have like polarity when tie resolver
rotor angle is zero degress.
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Hardwere

Madii.ne screw

Leek washer

NIIJ-R-23417B

TABLE IV. WmniIlal hmdware.

Nu@er
-~

8EA
8EA
7FA
7A
7FA
7FA
12 m
12 EA
8FA
8EA
8EA
8EA
8FA
8FA
8EA
8EA
12 FA
12 EA
12 EA
12 m
12 EA
8FA
8EA
8FA

8FA
8FA
8EA
8EA
8A
8FA
12 F?+
12 FA
7FA
71?A
7EA
7FA
8FA
8FA
8EA
811A
12 m
12 m
12 IIA

Military
St

MS35276-201
II

MS35276-203
II
II
II
II
II
11
,,
II
11

MS35275-213
It
11

II

II

,1

II

II

II

MS35275-226
II
,1

NS35338-134
II
11
II
,,
II
11
II
II
11
II
II

NS35338-135
II
,,
,,
,,
II

II

Resolver

Size

13R7W4A

13.IU7W4A

.2EA7-13.R2N2A
26V-13R15N4B
26v-llR5N4A
9v-13R41N40A
11R23W4A
11R20W4A
llR2N4B
11R20N4A
llRlN4B
llR211i4B
15R2N4A
15R8N4A
15R28N4A
23R58N4A
15R28W4A
23R58W4A
15Rllw4A
15R26W4A
23R32W4A
23R3N4A
23F?SN4A
23R32N4A

11R7N4A

llR2W4B
13R20N4A
13RlN4B
13R21N4B
13R17N4A
11.R23W4A
13R20W4A
.25V-11R2N2A
26V-llFU5N4B
26V-13R5N4A
9V-13.R41.N40A
15R2N4A
15R8N4A
15R28N4A
23R58N4A
15R28W4A
23R58W4A
15RllW4A
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lnck waeher

Terminal IAlg

Orive Washer

NII,-R-23417B

TAE8.12Iv. Terminal hardware - Continued.

12 EA
12 1??+
8EA
8EA
8EA

8!?A
8FA
7EA
7EA
71!A
7EA
12 m
8FA

8 E?+
8FA
8~
lEA
lEA
lFA
lJ%A
lEA
lE?+
lFA
lm
lEA
lFA
lEA
lFA
lFA
lEA
lFA
lEA
lEA
lEA
lm
lFA
lFA

Military

MS35338-135
,,

NS35338-136
,,
,,

MS17182-2
t,

,,

,,

,,

,,

KS17187-3
,,

MS17186-6
n
,,
u
,,
,,
,,
,,
98
,,
1,
!1
11
II
u
,,
,,
,,

MS17186-8
II
,,
,,
,,
,,

Resolver

Size

15R26W4A
23R32W4A
23R3N4A
231WN4A
23R32N4A

UR7N4A

llR17N4A

.25V-llFUN2A
26V-11.FWN4B
26V-13R5N4A
9V-llR41N40A
13R20W4A
13R20N4A

13R7N4A

11.R37N4A
15R28N4A
11RZ3W4A
15R2N4A
15R8N4A
15R28W4A
.25v-llR2N2A
26V-13.R35N4B
26V-13R5N4A
9V-13R41N40A
15Rllw4A
15FC26W4A
133?20W4A
llR20N4A
13R2N4B
111ZL144B
133?21N4B
23R3N4A
23RBN4A
23R32N4A
23R32W4A
23R58N4A
23R58W4A
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msm IV. lkrminal hardmre - C!entinued.

M.ilikary Resolver

~ Size

Nut 8EA MS17187-2 11R7N4A
8EA II 131u7N4A
8EA II 1.5m8N4A
lFA II 13.R23W4A
lFA II

lFA 11 15RSN4A
lFA II 15R28w4A
lEA II .25V-llRm2A
lFA II 26V-llR15N4B
lFA II 26V-13R5N4A
lEA ,, 9V-13.R41N40A
lEA II 151ulw4A
lFA II 15R26W4A
lEA II 11.RZOW4A
lFA It 11.R20N4A
lFA II 13R2N4B
lFA 11 13R23.N4B
lEA 1* 11.IUN4B
lEA NS17187-3 23R3N4A
lEA II 23RBN4A
lEA II 23R32TWA
lEA ,, 23R32W4A
lFA II 23R58N4A
lEA II 23R58W4A

I
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TABLE v. 8tadard dimm.csions for resolvers.

(See Figures 3, 4 and 5 for lccation of letterd dimensions)

Dimension ~/ A B ZI c D E

Rr2z01ver +0.000 +0.0000 +0.0000
Size *O.010 Yo .010 -0.005 -0.0005 -0.0005

08 As 0.750 — 0.5000
LISJ?ED

11 (3N 1.062 1.0000 0.6250
sPE.CIFICX!rmN

15 SHEm’ 1.437 1.3120 0.8750
TAELE II

23 2.250 3/ 1.9995 ~/ 1.990 q

1 sPLINEDAm Cut.side Piti RcKlt
F Diamter Diameter Diamter

Resolver No. of Diametral F-mssnme i-o.0000 M. 0000
Size Teeth Pitch Angle -0.0005 -0.0020 MaXilmm

11 21 120 20” 0.1872 0.1750 0.155

15 21 120 20” 0.1872 0.1750 0.155

23 22 96 20” 0.2405 0.2291 0.205

ND3TS:

~/ Unless otlxsrwise-if iedr dimnsions are in inches.

z/ B is length for full depth of tmt.h.

~j ‘Ibleraneeis +0.000/-0.001.

~/ Tolerance is +0.0000/-0.0010.

~1 Tolerance is +0.000/-0.005.
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TABLEv. St.adamdimene ions for resolvers - Continued.

(see Figures 3, 4, ad 5 for location of letterd clinmsione)

D-ion G H I J K

Resolver
Size *O.005 *O.005 to.005 M. 005 M.005

08 AS 0.040 — 0.062 0.062
LIS1’ED

11 m 0.062 0.062 0.093 0.062
SPECIFICATION

15 SHEET 0.040 0.132 0.093 0:078
TA8LE II

23 0.250 0.170 0.250 0.203

Dhtmeion L M ~1 N N’

Reeolver
Size to.005

. .

08 0.687 — — — —

11 0.975 0.300 0.180 0.146 0.250

15 1.31.2 0.308 0.190 0.166 0.253

23 — 0.333 0.280 0.156 0.382
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TABLE v. ~ dimension for resolvere - Cbntirnxsd.

(See Figures 3, 4, ti 5 for lccation of lettered dimension.)

t---

D-ion

Feecllver
Size

K
08

11

15

I 23

0

+0.003

—

0.812

1.100

—

P Q R

io.003 *O.003 +0.005

— — —

0.062 0.125 0.812

0.062 0.125 1.075

0.062 0.125 1.437

El LIsrm
11 ON

SPECIFICATION

N~:

SIT

=

+0.000
-0.005

— —

0.020 0.506

0.060 0.665

— 0.064 ~j

v Iwlx

Ninimum M. 005 to.010

0.245 — —

0.285 — 0.069

0.450 — 0.117

— 0.595 ~1 0.463 t3/

ZI

Y0.750

1.062

3
1.437

1.990

~/ ~ 23R3N4A ard 23R32N4A resolvers have a W dimension of 0.600.

& lblerance is fo.o05.
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‘mBLE VI. Test voltaaes ard auulication uoints.

w
VI

Initial Test voltages, ~ti ‘I&Stvoltages
bxllnumrated rms (50 or 60 Hz) rfos(50 or 60 Hz)
oltage, nns

Each winding B&weal Each Whdi.ng Between
tohcusingaml electrically tohous~and electricall~

P* ~ yte F* ~
~i.11 “= in

w- intimte intimte
amtact amtact

upt050 242 to 250 242 to 250 194 to 200 194 to 200

51 to 100 485 to 500 242 to 250 388 to 400 194 to 200

101 to 200 870 to 900 242 to 250 720 to 740 194 to 200
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TABLE VIII. lYansf ornkation ratio ecxmlity wirdina cxnnbinations.

Friubzmy R_e.rgization Shortd Rotor

Widing
=

Winaing Angle

SI.S3 S2S4, C2C4 RlR3 o“
SI.S3 S2S4, C2C4 R2R4 270”
S2S4 SIS3, C1C3 R2R4 o“
S2S4 SIS3, ClC3 RlR3 90”
m Fcm4 sls3 o“
RlR3 R2R4 S2S4 909
R2R4 mR3 S2S4 o“
R2R4 IUR3 S1S3 270”

Transformation ratio equality rOtir/cOqensa tory wird.inqsby calculation

R/C Winiing Calculation E!asd on R/S M C/S Measur& Values R&or Angle

m
S1S3 .=
~ cla o“
sls3

~
S2S4 ==
~ C2C4 0“
S2S4

~
S2S4 ==
Qq C2C4 90°
S2S4

~
S1S3 ==
m C1C3 90”
S1S3
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msm lx. Reeiciualvultaae d interaxis error connections
and anaular dimlacements.

unit

Rotor
Eneryized

Stator
Eheqized

RDtor
Primary Eltiical
voltage FOints Angle serial

8284 0“ A
R3.R3 S2S4 180” B

(R2R4 ~) sls3 90° c
sls3 270” D

SI.S3 o“ E
SI.S3 180” F

(RlR3Yorted) S2S4 90” G
S2S4 270° H

sls3
(s2s4 ~)

S2S4
(sls3 ~)

R?.R4 o“ A
R2R4 180° B
RlR3 90” c
RlR3 270° D

RlR3 o“ E
RlR3 180° F
R2R4 90” G
FC?R4 270” H
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TABLE x. Imedame nk?asurenkmts.

Voltage ACIKE55 Mditional

~ ~ separately) ReacJlver Terminals Cbnnediona

ZrO RlR3, R2R4 See 4.9 ~/

2s0 S2S4, sls3 see 4.9 II

m FUR3, R2R4 ~1 ~/

Zss S2S4, SIS3 ~/ J/

ZcO cx.4, cla see 4.9 ~1

41 ‘Ihevoltage naessaq toiniuce acurrent within *3~0f

current in Zso ~.

5J W1-Cdining Ccmpnsating widing short circuited d all other
. .

~ - c-=.
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+

TEST
VOLTAGE AND
FREQUENCY
(SEE 4.9)

T

R2

--7R3

r

PHASE
SHIFTER

S2

PHASE

r

REFERENCE
VOLTAGE

\

S1

+
S3

—

TEST
VOLTAGE AND
FREQuENCY
(sEE 4.9)

FIGURE 1, Resolver zero, rotor–eneraized resolvers.

S2

i

PHASE
SHIFTER

R2

PHASE

r

REFERENCE
vOLTAGE

\

RI

\

?
R3

—
PHASE

SENSITIVE
NULLMETER L

I

-.-J

S4

R4

FIGURE 2. Resolver zero. stotor–energized resolvers.
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i-FK

IDENTIFICATION TO BE
READ FROM TERMINAL END Ill J

,070

1
MAX,

::: W

-+=

——

TT

015
---+

.085
MIN.

SOLOER PIN
TERMINAL OETAIL

d

NOTES:

@

CHAMFER .010
x 45’

—.— — .020 wOE X
.025 OEEP SLOT

u OIA.

- UNOERCUT ,010
X .005 OEEP

THESE TERMINALS FOR COMPENSATED

TYPICAL ENO L “MIN.

TERMINATIONS

1,

2.

3,

4.

5,

6.

7.

8.

9.

SEE NOTE 7

1

OIA.

PERPENDIcuLARITY ANO CONCENTRICITY SHALL BE
MEASUREO WITH THE UNIT IN A vERTICAL POSITION
SUPPORTED BY THE SHAFT, THEN THE HOUSING
SHALL BE ROTATEO,

TOTAL RUNOUT OF MAJOR OIAMETER OF
FEATURE –AA– SHALL NOT EXCEEO .0008 FIM,

ENO PLAY ANO RAOIAL PLAY SHALL BE MEASUREO
OURING REVERSAL OF THE FOLLOWTNGLOAOS,

ENO PLAY – 1/2 LB RADIAL PLAY – 1/4 LB

TERMINAL LEAO WIRES SHALL OEPART THROUGH
THE BACK SURFACE OF THE TERMINAL ENO OF
THE REsOLWR IN ANY ACCEPTABLE MANNER.

MINOR VARIATIONS OF UNIT CONFIGURATION ARE
PERMITTEO FOR UNDIMENSIONED DESIGN OETAIL.

UNLESS SPECIFIEO OTHERWISE, DIMENSIONS ARE
IN INCHES. TOLERANCES SHALL BE: FRACTIONS
*1/64. OECIMALS +.005. ANO ANGLES +2..

MARK ON HOUSING IS TO BE ALIGNED WTTH SHAFT
MARK WITHIN 10’ WHEN ROTOR IS SET AT
APPROXIMATELY RESOLVER ZERO ANO WTLL BEAR
NO RELATION TO THE CENTER LINES SHOWN
ON THE ORAWNG.

THE FRONT RETAINER SHALL EITHER BE THREAOEO
OR A SNAP RING.

LETTERED DIMENSIONS ARE sHOwN IN TABLE v.

FIGURE 3. Outline drawina for size 08 resolvers
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A.

MOD.

/4

ARE

x-x

1.

2.

3,

4.

5.

6.

7.

8.

PERPENDICULARITYANO CONCENTRICITYSHALLBE
MEASUREDWITH THE UNIT IN A VERTICALPOSITION
suPPORTEo BY WE 5HAFT. THEN n+E H0u21NC

ROTATED

TOTAL RUNOUT or sMOOrn pORnON w FEhTuRi -AA–

SHALL NOT EXCEED .cCQ8 FIM.

END PLAY AND RADIALPLAY 2HALL BE MEASURED
DuRINGREKRSAL of THE FOLLOwNGL0A05

END PLAY - 1 POUND RADIAL PLAY – 1/2 PWND

WE TERMINALBLCCU%ALL BE SE~RED BY SCREWS
OTHERTHAN TtK TERMINALSCREWS. RECCSSESSHALL
ALLOWTERMINALLuGS. MS-171 82–1, TO BE INSTALLED
WW BARRELSINBOARDOR OUTBOARD,AND PREkENT
THE LUGS FROM TURNING.

MINOR VARIAmONSOF UNIT CONFICLIRAnON ARE

PERMITTED FOS UNDIMENSONED DESIGN DETAIL.

UNLESS OTHERWISE FECIFIED, DIMENSIWS ARE IN

INCHES. TCIERANCCS ON FRACTIONS *1/64, ON
DECIMALS ?.005, AND ON ANGLES *2’.

MARK ON HDUSING !S 10 MATCH SHAfT MASK i+TTHIN

70’ WHEN RO1OR IS SET AT APPROxlMATELy REsOLVER

ZERO AND WILL BEAR NO RELAmON TO THE CENTER

LINES 940w ON T14S DRAWING.

LETTERED DIMENSIONS ARE SHOW?. IN TABLE V.

FIGURE 4. Outline drawina for size 11 and 15 resolvers
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UNDFRWT
,010 WDE X ,J05 DEEP

END MCW OF
COMFENsATING TYPE

TERMINAL MARKINGS

\ OMIT EvERY THIRD

ERMINAL FOR NON–

Compensating TypE

k:11 I
STOP ON SHAFT ~ .010 x 4S CHAMFER

+t #

M

it-l

~,
FULL THREAD LENGTH

I I I ; :,PLINC ~ATA

3/4 - 28 UNF–2A MOD.

I MAJOR DIA. .240 ~:~~;

11-11 1-

l.kd~d- FULLSPLNE

PART(A; SECTION

x-x

NOTES

1.

2

3.

4,

5.

6.

7.

8.

PERPENDICULARITY AND CONCENTRICITY SHALL BE

MEASURED WITH THE UNIT IN A KRTICAL P0S111W4

SUPPORTED BY THE SHAFT, THEN THE HCUSINC

ROTATEO

RuNOUT OF THE SMOOTH PORTION OF FEATuRE –AA-

SHALL NOT EXCEED .0008 FIM.

[ND PLAY ANO RADIAL PLAY SHALL BE MEASURED
DURING REvIRSAL OF THE F0LL0Y4NG LOADS

END PLAY . I PWND RAOIAL PLAY – 1/2 POUND

THE TERMINAL BLOcK sHALi. BE SECIJREO BY scuws

OTHCR lHAN THE TERMINAL scREw3 REcEssEs SMALt

ALLOW TERMINAL LuGS, MS–17182–1, TO BE INSTALLED

Wlli BARRELS INBOARD OR OUTBOARD, AND PREENT

THE LUGS FROM TURNING.

MINOR VARIAT10N5 OF UNIT c0NFIGuRA71Gw ARE

PERMITTED FOR UNDIMENSIONED DESJGN DETAIL.

UNLESS OTHERWISE SPCCIF! ED. DIMENSIONS ARE IN INCHES.

TOLERANCES ON FRACTIONS * 3/64, c++ DECIMALS + .005.

AND ~ ANGLES + Y,

MARK CN HOUSJNG IS 10 MATCH SHAFT MARK wTHIN 10

WHEN RO1OR 1S SET AT APPROXIMAIELY RCSOLER ZERO

AND VJLL BEAR NO RILATlON 70 THE CENTER LINES

SHOW ON THIS DRAWNG.

LETTERED OIM[NS1ONS ARC 910W IN TABLE V.

FIGURE 5. Outline drowina for size 23 resolvers
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PHASE
SHIFTER

●
I

TEST VOLTAGE ‘2 54

AMO FREOUENCY
(SEE 4.9)

.

1
53

-
——

REAOOUT
TRANSFORMER NORMALIZING

R2
TRANSFORMER

RI

—

r 1

RI

P

TEST VOLTAGE
ANO FREQUENCY

(SEE 4.9)

R3

RZ

—

FIGURE 6. Function error test circuit

S2

51

S1r J

m ,4s3

PHASE
PHASE SENSITIVE

SHIFTER NULLMETER

1

S2

FIGURE 7. Bosic circuit for stotor electrical error test, rotor–eneraized

resolvers, t3ro~ortional voltoae null method.
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0--

L

S2 I
-----%
;ST VOLTAGE
ND FREQUENCY

(SEE 4.9)
1

R3

ENERGIZING
RESOLVER

L
S3

—

S4

S2 S4

RI

RESOLVER
UNDER
TEST

E

Al

Y

.4

I

.?

PHASE
SENSITIVE

NULLMETER

S3 R~

PHASE

R2 R4 SHIFTER

+— I

FIGURE 8. Basic circuit for stator electrical error test. stator–energized

52

resolvers, proportional voltage null method
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TEST VOLTAG
AND FREQUENC

(SEE 4.9)

-

MI L–R–23417B

I

I‘2LQA..UJ4
---% +----

2 L.-==
R3 S3

R2 R4

I S3

T A2

S4
Al

Al

A2

/

I

S2

“a
FIGURE 9. Basic circuit for stotor electrical error test. rotor–eneraized

resolvers. DrODOrtiOn Ol voltaae aradient method.
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—

TEST VOLTAGE
AND FREQUENCY

(SEE 4.9)

I r I
S2 S4

RI 51

3

ENERGIZING

RESOLVER

R3

m?

S3

R2 R4

S2

r 1

S3 R3 I

PHASE
SHIFTER

INDICATOR

R2 b R4

CALIBRATED PHASE

PHASE SENSITIVE AMPLIFIER - — RECOROER
SHIFTER & COMPENSATING

NETWORK

]
I

S2

FIGURE 10. Basic circuit for stotor electrical error test. stotor–eneraized

resolvers, or0130rti0nol voltaae arodient method.
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51

7TEST VOLTAGE
AND FREOUENCY

(SEE 4.9)

54

TEST VOLTAGE
AND FREOUENCY

(SEE 4.9)
1

C4

[
C2

S2 S4

NuLLMFTER

C2

a. C2C4 Null

I 1
c1 C3

‘r

NULLMETER

!

I

S1 S3

R1

+

R2 R4

R3

RI

b. C1C3 Null

FIGURE 11. Residual voltaae test circuits. comDensotina windinas.

m51 cl
v

TEST VOLTAGE
AND FREQUENCY All other windings open circuit

(SEE 4.9)

S3 C3

o. C1C3 Phasing

54

.m

C4

v

TEST VOLTAGE
AND FREQUENCY All other windings apen circuit

(SEE 4.9)

52 C2

b. C2C4 Phasing

FIGURE 12. Windina r3hasina test circuits. cam Densatina windin as.
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.
RI

R2 S2

●
R3

FIGURE 13, Resolver zero morkina, rotor –eneraized resolver,

RI SI
●

MAXIMUM R2

OPERATING
VOLTAGE

●

R3

FIGURE 14. Harmonic distortion test circuit
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INDEX

~e

Acquisition ~ .
Alti+mde. . . . . . . . .

Altib.lde,hi@tellprature

Altitude, lmtemperature

hbimt temperature . . .

?mbienthightenperature .

Ani3ientlcw tenprature. .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

. . . . . . . . . . . . . . .

?+ngula racmca q-~.... . . . . . . . . . .

Qplicable dccumnts . . . . . . . . . . . . . . . . . .
Applicable intema tionaldccumntation . . . . . . . . .
E!asicc-t for stator electrical error test, rotor-

~ized resol~, prqmrtional voltage null meurd
8asic c-t fur titer el~ical error test, stator-

eneryized resolwrs, proportional voltage null mthcd
Bazic c-t for stator electrical error te5t, rotor-

_ized ~lw, proportional voltage gradient
n&hcd.. . . . . . . . . . . . . . . . . . . . . .

t for stator electrical error test, stator-I?asiccirmi
-ized ~lva, prqortional voltage gradimt
ln!z?thcd. . . . . . . . . . . . . . . . . . . . . . .

wy.f~previ=tie... . . . . . . . . . . .
Cla.ssaflcation. . . . . . . . . . . . . . . . . . . . .
C1.ass.ificationob tests... . . . . . . . . . . . . .

~- y m.. . . . . . . . . . . . . .

~- ~ m.. . . . . . . . . . . . . .

~tion............. .........
~tionwimlin g..... . . . . . . . . . . . . .

Concluding medal . . . . . . . . . . . . . . . . . .
current . . . . . . . . . . . . . . . . . . . . . . . .

Definitions . . . . . . . . . . . . . . . . . . . . . .
Ceq-adationof ~o nuance . . . . . . . . . . . . . . .
Design ti mmtruction . . . . . . . . . . . . . . . .
Eesiqcmmmtionz. . . . . . . . . . . . . . . . . . .
Dielectric wi~ voltage . . . . . . . . . . . .

Direction of rotation . . . . . . . . . . . . . . . - .
Electrimlangle. . . . . . . . . . . . . . . . . . . -

ParaclraPh

6.2
3.7.3

4.3.2.3
3.7.3.2

4.3.2.3.2
. 3.7.3.1

4.I.2.3.1
3.7.4

4.3.2.4
3.7.4.2

4.3.2.4.2
3.7.4.1

. 4. I.2.4.1
4.6.1

2.
6.6

Figure 7

Figure 8

Figure 9

Figure 10
. 6.9

1.2
4.2

. 6.4.6.5

. 6.4.6.6

. 1.2.1.4
3.6.17

4.11.17
6.4.15.1

3.6.8
4.11.8

. 6.4
4.10

. 3.5
3.4

. 3.6.6
4.10.2.8

4.11.6
3.4.2
3.4.3

23
9

21
9

22
9

21
9

22
9

22
9

21
11

3
27

47

48

49

50
27

1
10
25
25

2
8

19
26
59

6
13
23
11

5
4
6

3.2
13

4
4
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Parac?nmh

Ekctricald free. . . . . . . . . . . . . . . .
Electrical error . . . . . . . . . . . . . . . ...11 1

6.4.2
3.6.13

4.10.2.3

4.11.13

6.4.3
Ele&rrxna~tic interference.. . . . . . . . . . . . . . 3.6.24

4.11.24
Eh31mKe . . . . . . . . . . . . . . . . . . . . . . . . 3.7.5

4.3.2.5
EnvirOnlnental . . . . . . . . . . . . . -- . . . . . - . 3.7

4.12
Environnm?ntaltests . . . . . . . . . . . . . . . . . . . 4.10.2
Equalityoftr.amf0nmti0nratic6 . . . . . . . . . . . . 3.6.lo.4

4.11.10.4
12@m5i0nreeist.ante. . . . . . . . . . . . . . . . . . . 3.7.7

4.12.7
Figures . . . . . . . . . . . . . . . . . . . . . . .Figures 1-14
First article . . . . . . . . . . . . . . . . . . . 1 I .
First article ad quality conforn!ance in.5pediontests . . Table~I
Firstarticle inspction . . . . . . . . . . . . . . . . . 4.9

6.3
ltcerquency~itivevoltmetermethod . . . . . . . . . . . 4.11.14.1
-ion. . . . . . . . . . . . . . . . . . . .
Funct.ion~r. . . . . . . . . . . . . . . . . 1 1 1 1 1

1.2.1.2
3.6.12

4.10.2.2
4.11.12

6.4.4
Function error test c-t . . . . . . . . . . . . . . . Figure6
General
~i&G: : : : : : : : : : : : : : : : : : :

4.5
2.1

Hanmnicdistortion . . . . . . . . . . . . . . . . . . . 3.6.20
4.11.20
6.4.5

Hanmnic distotiion test circuit. . . . . . . . . . . . .Figure14
Identificationmrkings. . . . . . . . . . . . . . . . . . 3.8
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4.11.16
6.4.6
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4.10.2.9
4.11.7
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24
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~tional ~=ti~~.... . . . . .
Majorfailm32s. . . . . . . . . . . . . . . . . . . . . .
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Nomenclature. . . . . . . . . . . . . . . . . . . . . . .

Notes . . . . . . . . . . . . . . . . . . . . . . . . . .
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Fartidmtifyingnumher . . . . . . . . . . . . . . . . . 1.2.1.7
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